Electroreduction of Ni(II) and Co(II) has been carried out in aqueous mixtures of formamide, acetamide and urea. Electrode kinetics in terms of theories of irreversible waves have been studied. After calculating the rate constants by D e l a h a y 1 and K o u t e c k y 2 treatments separately their variation with electrode potential has been used to calculate the product 'ana'. The rate constants and 'ana' calculated from two different approaches show remarkable agreement. 'ana amide content of the aqueous mixture.
Introduction
So far studies done in aqueous solutions of organic substances have not been paid due heed with respect to the kinetic aspects of the electrode process. Mostly studies are reported on the shift in E 1/2, effect on limiting current, viscosity changes and complex formation. In the present communica tion an attempt has been made to procure data on the kinetics of the electrode process as a function of organic content of the aqueous mixture.
H a l e and P a r s o n s 3 have reported work on Cd(II), Pb(II) and Tl(I) in formamide, its derivatives and their water mixtures, dealing wdth changes in half-wave potentials with dielectric constants and viscosity and calculation of ionic radii with the help of Stokes-Einstein equation. G a u r and G o w s w a m i4 have studied the electroreduction of Mn(II) in water mixtures of formamide and dimethylform amide. Their study deals with the shift in half-wave potential with varying percentages of amide con centration, viscosity changes, calculation of ionic radii and nature of electrode process. These authors5 have further studied the kinetic behaviour of Mn(II), Ni(II) and Co(II) in acetonitrile. Z e l i n k a 6 and others have studied Mo (VI) in aqueous solutions of pyrocatechol. Some aspects of kinetics of Cd(II) in The dropping mercury electrode and the polarographic cell were mounted on a stand which had the arrangement of being lowered in a water thermostat whose temperature was maintained at 25 ± 0.1 °C. The S.C.E. was also kept in the bath. The capillary characteristics of the d.m.e. were m = 1.878 mgs-1 and t = 3.2 s for 74.3 cm of mercury head in 0.1 M KC1 (open circuit). As supporting electrolyte 1 M NaC104 was used and the depolarizer concentration was kept 2 mM. The use of any surface active substance was avoided. Well defined waves were obtained without any maximum suppressor.
Results and Discussion
Both the rate of electron transfer and the diffusion are very likely to be affected by solvation of the depolarizer which is very often the case with the aqueous mixtures of the organic substances. In addition the rate of electron transfer will also depend upon the state of affairs at the d.m.e. In this connection the surface activity of various organic substances and specially those of polar molecules like amides cannot be overlooked. Thus the two possibilities that either the solvent is adsorbed at the electrode surface or the same is involved in the solvation of the depolarizer are very likely to affect the electrode kinetics. The value of 'n ', the number of electrons involved in the electrode process being well established the 'D ', the diffusion coefficient was calculated for varying amounts of the organic content of the solution by Ilkovic equation. Having known the 'n ' and the 'D ' the rate constant 'k ' at various potentials along the course of a polarogram has been calculated by graphic integration method of D e l a h a y 1 and K o u t e c k y 2 treatment separately, 't ', the drop-time varies with the potential, but for the calculation of 'k ' at different potentials along the course of a polarogram it has been taken constant and the value corresponding to the instant when the wave is just levelling off has been used. The potential span used to study the variation of 'k ' with 'E ' is 0.1 V at the maximum and often less and the variation in 't ' in this small range of potential is unlikely to cause any significant error in the calculation of 'k ' particularly when 't ' «3 s.
The variation of 'k ' with electrode potential is given by the equation
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For the significance of the various symbols reference may be made to the original paper of D e l a h a y 9.
It is evident from the above relation that the plot of log k vs E will be a straight line with a slope of ana/0.0591 at 25 °C. This enables to calculate the product 'ana' (Plots of log k as a function of poten tial, -E i's N .H .E., are straight lines in all the cases10. In order not to repeat the same kind of plots only one representative plot of Ni(II) in waterformamide mixtures is included here).
From the examination of the values of ana' it is seen th at the product decreases continuous^ with increase in the concentration of organic content of the solution.
As irreversible waves are more drawn out, the increase in 'E3/4-E1/4' can be taken to suggest that an increase of organic content in aqueous mixtures increases irreversibility. This modification in the shape of the waves can also be interpreted on the basis of the variation of 'ana' values.
For the cases under study 'ria' can be either 1 or 2. The variation in the product 'ana' is indiscrete and at no stage the two consecutive values vary by a fraction of 2. This rules out the possibility in the variation of 'ana' values due to the change in 'na' and we can safely conclude that 'a' is decreasing with increasing organic content in the solution. This should amount to disfavouring of the cathodic reaction of the process11 0 + ne ^ R (in the present context Mn+ + n e^M , where M stands for nickel or cobalt). In other words it should favour the anodic reaction M^M n+ + ne, thus rendering the reduction at d.m.e. more difficult. This is in accordance with the conclusion drawn from "E 3/4-E1/4" values (Table I ).
In the case of acetamide even the purest sample had some acetic acid as impurity and this hampered the study of Co(II) in acetamide mixtures. The acetic being electro-reducible yields a wave almost in the same region where the wave of Co(II) appears.
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